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1 

■T £ X ^ " i?*ffi%. fc V'"7 XvjfilMiC *5 c >x . 
Bf|iB*Sgffi$*> X^Xv^SB$<Di§g^SSTIiulBX 
^ b i pffBX 2?*s£jg-r £i!«©iS© 

^tc^&ff:J)£;**vct,>.2> c i «ttflk i-T ^ft*^ 1 ic 10 

ta*g©x^ xv#sffl§ig, 

[»*3i3 ) iwestfijKRB. M8etsaffi*Buia«a« 

DflAfc^W-C* 5Ci £ T ^1*^ 2 teg BIB© X 

i &h 3 cr>t,^-rn^{cia»gcD7'7XvMai«So 

[M#>B5] ^7Xv«(c J: 0 . i^^^XvW 20 
Cl»*a6] X^Xv^ffifcJ:*), BufBX5Xv#ia*f 

$©^7X7C vd^t ? ci^^i-r^if^i a> 

am bftrfax^ x^mmmicmmmmmvw-imzmm 
tz^sic, nuxm^-r^ct^wm.^t^^x-? 30 
Maiig©xx--^|gig3n&, 

is© ^7 xv«igg©x t— ismm-jsm. 
-c^g>cnt?E£^£Pi£b/tS o iWfttaA^WK^w 

imivmm&fflmi 40 

[0 00 1 ] 

a*s<fc o*x 5 xvjiiggox 7- - s? Mit^Sfcw b . 
!Rf(c v x ? xv^ffit^r wx v ^mmmtcf -s x^ x 

[0 00 2] 

[Skfc©er#] se*, y^x-?*m^xi>t>xb%MM 
^-r-sx^xvr^^^x^g^en-ci,^. c© 
x^x-?r^^»x«g«, rastt^xcx^x-?^ 50 
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2 

£3-fci\ «©Xi?Xv£fiJffibTb^* r-£Bfc£-r£„ 
[0003]i4i3: > ^©X^X-?7 * ->>X»g© 
WSflteSi^-rWHHT?**. 04(c^-rj;5ic. X5 
X77 f -»XJ|g 1 T ^^^MtOfx^W^ 

M3%*ltl,>5„ ^-t^MSiCH:, Xt~~~Zs2.<D±33 
Kl&gbT«jSi& (radio frequency: 
R F ) E|Jflng|S4 WRW £*V iSjaiSEPttlgP 4 «c«. * •*> 

>/< 3 <Dftwmimmmnt>*wm-? zmmmnm 5 # 

[0 0 0 4] Z<D7-v>^3<D±$&tiCtt x ^ + >^3 
ftKXP^x#x£^A^&#xz»AP3 a#s. * + > 
3 ©T^gPK + 3 F*3#> #X^£gf til UK 
SfC-T &/c#>©gESiP 3 b #s. r »t 3 ©WH«:». 

* >m 3 * ^w*j&a • asm-r S X- h 6 

3 (^©E^^^B-r SEtJtr 7 gf^p 3 b tc 
? >rt 3 ft^^JE^tCflJffll-r S /ce*©JE^7$IJfflI 

[000 5 ] 77X77 ^ -»:y8f 1 4f^t i/yx 
t- zmm&t-r zms. mmmmm 4 ic-mmwmm 5 
£*)mmmnj]zwixivx. ^swex^xv* 
*fig-r-5„ c©X7X^cc<fco. iy^>x^a«(c^ 

[0 006] 

[^Bj^M^ujc^i-r^H^] hfrhtRifih. x^x 

[0007] C X-f— V> 2 3 tl 

mm s tizmm w&±J5ic& 0 -t^ o xmmm<o^mm 

T ? X^ < & ») » fx AWiffirt©*^* 6 y 
[0 00 8] C©*^^. MWm&±.JjtC&K>±&-oX 

[0 00 9]i5tt, 04©X7X77'^y>^g4 

(a) \%-tLvmr&wmm. (b) ^^ffl^ui 

( c ) «^«5ffltc4sW-S^^^^K: b/cm?g 

mxibz> 0 ccti*. #fiiasfcf)©i#t [q/c 



(3) 

3 

V- : 1 4 0 0W, *fZK.J) : 146. 6Pa. O, H 
* : 3500sccm, XX— S^gfi : 2 4 0°C, RF 
rtv— iI*B$[ffl : 6 0 s e c-e&£„ 
[0010] 15 K^-r «t 5 ft. W««©4Mfrtt» <& 

ft* ( (a) $JK) CtiPh. mgM<D$>2>m$im)?} 
l». oS»). SMl/Ttr>%C>JffiZZfl! ( (b) #M) B. 

zffl<Dmmm<Dm ((c) #m) tctory-hBtw** 

[0 0 1 1 ] iCit. BflKCy^XvjekST r» 
s/mm&tf'? i><Dt m«. #HPF 11-214 
3 6 i ^istc s tiftmm x ^ x-^ r v » ^aaa 
*> nt us. ^©iiy^xvT * x©a 
«bb. T-^»^i/-hW^-^tt^ci4@ 

"So 

[0012] c©»«©@w», x^x-?#ta*«^ffi 
•r & c <t an? i? & x ^ x-^aiiate <to*x^ X7»i 

[0013] 

[ifm£»&-r&fc«>cr>3Ma] ±iBaw*a^-r-sfc 
c©#pj&t&&x^xvMasgaB. ^7Xvm 

xv^a^astte^r. BtriatssfflB. ^7X?«^ 
©saffifflSK-cmrsBx v>&%&& vtc& t otibx x 

-^a^fcT&OT©iSffi^5&s 1 0 0 Mm«Tii55fJa 
[0014] JLI5*£J&£^nr& CitCiD, X^ X?« 

sn&tsafflB. x^ xv«ii^©ggtfflsa-ex r- 

0 0«m«T©¥ffiK^t-S„ CftitJ:9. iSBffii 
iSBM-L© 77 X-7^S*fm i CDiMK^ -7 ^ * D 40 

[0015] */t. CCD^fc^SX^Xv^ia^gCD 
X^- S>tafc«ftt«: J: 9 . -hiBX^Xv^a^g©^ -f 

[0016] 

[0017101(1 C©^©it®flKI57 , 7 50 
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4 

x?r i^i6B®m«i«*^"i-tti!ijHr* c 
©77x?r * x§ia i o b. o . 24- 

0. 4 0 (im©Di/v #^© IC (integrate 
d circuit) SftSIM©X5X 

[00 18]Bl(C^ti^tC, X7XvT-r»^g 
gl 0B> X7X7T7i/> X&HlSt*© ^ W^iS 

i^nsxf-yi 1 5^if^6^4^t.> 
Ai2**i/-ru5. ?t>^i2Kti xf-yi 1 
©±*-(c&a L.-cwjs^Enj[igi5i 3 ^^?>n. kaise 

ElUnSB 1 3 fCB. 9=- f 1 2 ©*f*®{tK5jgife18;fj£ 

[0019] + 1 2©_hi!§§BK:B. >^ 1 2 
WKXa-fex^x^iA-r^^iAP i 5*, 

t^t- >^*1 2rt£JE^KTSfc&©#MRPl 6*3. ^ 
*>;<1 2©ffl(J®itB. 2ftlC>y ^s^W&fflt 

A • j&tH-r-sx- h 1 7 a*. 

*/c. g=- + >^'l 2ftB. * + >^*l 2rt©JBE#£#lftJ 
-T-SJEfrif 1 8#*. P«P16itB. ^-t>a< 121*3% 

[ 0 0 2 0 ] 0 2 M 1 KSkTX?- i?©Sfc*:»f®^ 
■c*4o ®2fc^-TJ:aK:, xf-yi l ±^5cig 
aMl 1 a^-r^TlSj^^^XWcf^StiXfeD. 

T^pgn^©^rsi*7^>^i ibic, rm^n^m 
m-?zmm$m2 0Rzmzz.mi2 n>m^u^)W 

[0 02 1 ] C©Xt— 5^1 IB. 2rt%S 
filC^-TSCi^-C^. >^l 2rt_hSP(CB. X 

^»^KMifcxf-yi i©aa^*sjD?s^3 

tl-SP3ISt^©T^'»XS2 3>&^W6tl-Ct,^„ T-^ 
^>^S2 3CJJHKB, SFmffijlSS^^T^S^'J 
>^2 3a«i6n^. 

[0022] C©Xf-i>l 1 B. WtBv T^5--> 

a (a i ) *^6^cD. «M«w«irt?»a:t>«a'G«. 

Kgffil 1 a^}g85»«(C|H]^c«« (Ml*«#i) 
%WL/X<-^„ BP^. 13&*. XvXvr-^ 

>xsa i o<Dmmmm&-e$>2>m2 40+10 ^©w 

?aa(C4sl»r^55L. ttSffl l la*s±^fc^0±*3 
Si^KS-jt^lfc)!^ iSHffll 1 a©¥fflffi 

ftAt 1 0 0 /xmOTv ltt/<«5 0 ymPJTlC 
^c-SJc 5 fc. i«fiat-C©^^l^{C^iiK%5t«-r 5Ci 

[002 3] C C-Ct^-T. «A"C 100 umSHT. 
4*^J2 4 0 ± 1 0"C-C. XT-t> 1 1 ^^^/c^cDtS 

asi 1 sLMimtxT-^i i»-rsu©i^ffl 

1 1 a*ffig|5©i«g^m\ 8-/>?t^X©')xA 
W (PS*s«A2 2 0 mm) K>ftfS-r4^S*\l2 2 0m 



(4) 

5 

mVXT—itl 1 ©*§-£-?&&, ptfite:. 6 -0^-9- 

xwx^wm&s wmwi 1 a©¥fia«^3 0ju 

mJWTK^^Ct^a*b<. 1 2-Y>?1f-WX©'?^ 
;%W©*§1^. i9Il 1 aGWHfittftl 0 0 umHT 

[0024] MtC. * is>-!?mW 1 0 ©ffiffl 

MK^Colirfe. ft240+l 0°C©iS2&KK:RR6 
*\ »140± 1 0 "CCD^SS^t?, »130 °C~^ 
2 5 0 'C<DMW<D7KU&lC$ifc-r ^Ci ^t? £ -5 „ C © 

^ffifflsa(c*ft&L/-r. tsaffli 1 &<D¥-ism 10 

*5. ft^tlOOMmOT. S$t,< »5 0 MmJWTi 

[0025] §sa^sfi#;ft 1 4 0 ± 1 0 °c© 
ss(c*tJCBLr^ar©ia^^2 40 + 10 

1 1©WS^J?< «30mm) LTtggMl 

^Ftctsss 1 1 a.<D^-tm.*m$:-c 1 0 0 umiiXT. m 20 
iK»50M mfeiTttsifii-r -set # pj«t-e& s„ 

[002 6] £tc. 1 1 tt. »rlfeSB*t2 ORtf 

m§PW2 l^Kiibrx^-^i 1 <Dmz*p>c>ic{&m 

>a* 1 2F*3tC^gtrS5g3^#S^ 2 5 JCjfB&g&K 

MfSftr*?*), c©i";>^2 4^iof--yi 

V>#2 4©5feig{C». tSSffll 1 a3&ie»^WBJtg(CX 

9— v 1 1 (cts«sn/c; v v tr >2 e^tsnxu 

hb*>26(cj:D. 2F"g(casSI3n 30 

[0027] X^-S> 1 1 ©SSgffl 1 1 aSflHKK. t 
-^27^ieg3ti. C©t-£2 7fCj:«), tgaffil 
1 a^/M/TiSSHl 1 aiiO^sc^W (01#M) ** 
WSSn^. Xf-y 1 1©T#{C», «i5£W2 5£?g 
5<fc"5fc-^a-;X2 8#s$£»3ft. C©-<P-X2 8{e 
iot, ^:«lIW,«{C^F$nfc«lSW 2 5 fiij^ra a t 
^«^3hfc?t>^i 2rt^ffflb t{c^i»$ 
n-s„ 40 

[0028] ±m?'? x-^r ^ita 1 0 

lfCjRjUU. •;7ht>2 6^UT > 
5^2 3&ciK&jSft/c;*;r- ^1 l©4ggMl 1 aic|& 

Kir -5„ 

[0029]^K. tfX^ni 5#>6^*>ril 2rt 

{c^a-fex^^A-r-So c©<t&\ xf-y 1 1 

tt. h ©fHMl*J_h*^-5/cSi)l«S-C«ffi-r -5 C £ 

#>6, ^ntx^uxf-yi 1 cctBasftfc'?*^ so 
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W©iHt(CfnJ^-r*A3ti-So :/P-kX#X©^A5CfiS 
JEfJftl 8{c<fc«J^i>>^l 2rt©EE**^0 
U SfM^X^iSicStt^tlfcJE^J^l 9£«3H>3 
tir. 1 2 ft £^©JEfrt<:$iJ®i-r 3 o 

[0 030] &tc. 1 4 J: »)1SS^«^J*1K 

JSIigEUJtingP 1 3 icftlMV. * * 1 2 rt-C^©E^j 
(c*iJ8li3ftfcT ^>y#*£Mi|asi*:/^x-?£*kj& 
•T-So ^©^XvoCcfcDXT 1 --^! l±©>j/*^W#s 

^ -t- 1 2 ©^MtH-T 
[0 03 1 ] C©7 r»^Hi(Cffll>?i:^7X77 ^ 

-»^n o«\ &m&ictt!&i>ft.x?— i>mft&m 

(mi 3 0°C~i&2 5 0°C) Kltetf&X^-^l l©tS 

as 1 1 a©¥*affi*^ «A~e 1 0 0 MmtrR a* u 

<»5 0 i im«Ti3n-Ct,^fc»> tSaBllaitg 
a£ htO *^W£ ©ffirt^ft*^'^ l > 6 ft £ . 

[0032]H3tt. HI <D~?^X~?T v Zs>>7mm% 

mi,>fcm&icv S A)«t«? i--^r ^ ^©^-^* 

(a) »3f*lft&taim (b) «^BW^Ui 
( c ) tt£*HK:feWS#*6tK***K 

h-c^>-s„ ecru mGLwrn^tzKHDnffim i<i/c 
m 1 ] ©^*^sftr*jD. mmkmt. rfiia- 

•7-: 1 4 00W, ^Xffi^j : 14 6. 6 Pa, O, 
M: 3500sccm, 7-T-V > M& : 2 4 0"C, RF 
: 6 0 s e c-C*)S 0 
[ 0 0 3 3 ] 0 3 ic^T J: 5 «^tfi©^5*, ^» 

^c-S ( (a) #M) C£^6. *ffi^©*^^2SI5©^ 

o*9, S«L/Tt^j:l,^a§P ((b) #M) »v 

((b) #M) «cifc'<»tl/»<tt*. 

[0 03 4] BP*>. ^x^W^f t-^T^^l 

H3ic*st^-r^05 iisifil^Mi^^T^v c©^bj(c 

1 O^Xv? (03 

#m) mt<D7'vx^Tv*szsymmL%:m^tcm& 

(@5#M) {Clt-<. ««f«*t«a5^*C»5l>l/^*» 

tc^>%< iz-z,x\<>z>tmntc. m{SMi>'J>%:<rj:iXi> 

5Ci^»6n5 (1. 11-4. 34©Sffiffl#>e> 
1. 02-3. 3 7©ffiffltC^bUrt^„ 835^0 
5© (c) #M) . C©*S*, ^^XvfcJr^^cc^W 

[00351 iC^ Wmm&O. 24-0. 4 0 u 
mX&Z>m.TS.<DUlsv >?3i<D\ CtCte^Xtt. ^M. ¥ 



(D-Xm.it ( 8 A >^feLh) ££(ceB«*s 0 . 20- 
[0 03 6] ^©cfc^&lfta©^ 77Xv(Cj:»)Uy 

cc J: & c * ^Witffi^©^ t-yr? tc & io 

[0037] i» ^>^g 1 0©X-r~ 

1«. ^M-etSMHl 1 a*W»ttoCBfl/U£0 

tfc&wr&J:^*:. m^.«t;U5-^a (ai) =&»nx 

cOftfflSK^^-S^J 1 3 0"C~^}2 5 0 *C©l§fSKfC 

fcw&x^-^i i©ag&*«j£u ms&mumicte 
^x^mmmi i a^mm^mm-r^ct^x^^j: 
^oc. Mv»t£KWMmmc^ibM*)m2>mm.x<DM 

X^tf^o 20 

[0 03 8] ^f-y 1 1 ¥&®V&mcWA,tc.J& 

wtt£%&5Kit;mxmjLi,xmmrz>zti l c&*). x 
i *\ x-tt v is> >?mw i o omm&m 

&x$>?>mi 3 0°C~^)2 5 0 °c©»sjKfc*$t>-r#y£ 
56 U 1 t&gffl 1 1 a *s±^(C^ 0 JJfi&& 5 tCS o r ^ 
ftJUfcWiirC*^ t&gffll laOfJBR^ fe*cri 0 
0/zmKT. M£L< «5 0tfm«T&C«&-rSC£# 

[0039] $/c. ±fBlf jg£WT£-7*^X-?T »S/> 

i>6t-is*s. r ts> >mmx.mz> c < 4 ^^x? 

CVD (chemi ca 1 vapor deposi 

t i on) K.m^htizy^xvcvnmwm. _tfs» 
[0040]^ i©tm«, r;U5^-^ 

A (A 1 ) tcKR-S &©-?«&< . |^#©jtoI#Djf&r* 

i a<D¥-mm*mm-rzc.±&x&z>i><Dx&fite£ 
&m*&ttm<$mi>m>. 40 

[004 1 ] C©<fc-5fc v C<DI%B^{cJ:n«. Xf-y 

1 1 a*. X7X77 9 ^> 1 0 ©tffiiass-c* 

-Sift 1 3 0 °C~^2 5 0°C<DMM&iCis^XfmmV. 
tggffll 1 aT&sJi^tc^^i^^ck^tcSor^Lifc 

m^xh, mmmi 1 a©¥*aa^ 1 0 0 Mm 

Z>„ C<Dtc#>. mmmi l a^lgll l a_k©^*^ 
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[0 04 2] 

JBLh»ii»l/*:J:5«:,. C©^Wci:*i 
BU©l«ffill^l 0 0 MmJWT©^ffiiK^*-r-S©-C, it 

gw i tsgffli:©^ x-7{emmmt omm^ 

[0043] CQ^tC^^^^Xv^a^g© 

-~^£$Sig-r £ c i #s-e^ 
^m^mmm^nk-rmmmx $> & . 

[02] mtc^TX^-^ifc^WrBHT&S. 

[a 3 ] a 1 0^x77 ^ ->> sfmmtzm^tctgr&ic 

( a ) «£#WfcBMiia. ( b ) »¥HiW&*iWia» 

( c ) \*±^K&wzftmm*mt otcmmmx$> 
%>« 

[ m 4 ] »©^7 X77 ex> ^g©siBg^*^ 

[0 5] 84(5^7X77 r»^I§ffil,*»&K 

(a) UsLfcMftmwm. (b) »^iBWft»9Jia» 
(c) «^«5fflic*J^S^^«^«KLfcSiBJB-e«. 

[^©ISBJ] 

1 0 7'^ X77 v %y > ^g 

1 1 xt-y 

11a ISgffl 

1 1 b ytfU^-yty^*? 

12 Sf- 

1 3 ^,w$mm 

14 i«fjaigm?i 

1 5 tixmxu 

1 6 gp«P 

17 y-h 

1 8 E^jfh 

1 9 E*fU©S 

2 0 SHHiatN- 

2 1 M^gPtt 
2 2 ■ftfr Y 

23 7- ^ ^ j sm 
23a pm';>^ 

24 ^y>^ 

2 5 

2 6 !/7h f > 
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(54) PLASMA PROCESSING APPARATUS AND METHOD OF FORMING STAGE OF PLASMA PROCESSING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma processing apparatus capable of 
minimizing gate breakdown by making charge-up distribution on a surface of the object 
of the plasma processing uniform, and a method of forming a stage of the plasma 
processing apparatus. 

SOLUTION: In a plasma processing apparatus in which a stage 1 1 having a placement 
plane 1 1a for placing a wafer W of the object of the plasma processing is provided, the 
placement plane 11a has a flatness with a difference of 100 jurr\ or smaller in height 
after the stage 1 1 is deformed at a temperature at which the apparatus is used for the 
plasma processing and before the stage 1 1 is not deformed. The stage 11 is so worked 
at room temperature as to keep the flatness at the plasma processing by supporting 
the deformation at the temperature at which the apparatus is used for the plasma 
processing. 



El 



IL 



-R^H^ LB 



